Interaction between insulin and thyroid hormones on the control of carbohydrate and lipid metabolism in rat adipose tissue.
Adipose tissue segments excised from normal rats and from rats rendered experimentally hypothyroid and hyperthyroid retained insulin responsiveness when studied in vitro. Basal rates of glucose oxidation to CO2, conversion into glyceride-glycerol, fatty acids, and total lipids, and the activities of pyruvate dehydrogenase and fatty acid synthetase were enhanced in fat pads from hyperthyroid rats when compared with values seen with tissue from euthyroid animals. The response of each of these parameters was further enhanced by treating tissue from hyperthyroid rats in vitro with insulin. Basal rates of glucose oxidation and the activities of pyruvate dehydrogenase and fatty acid synthetase were depressed as a result of hypothyroidism. However, all of these values could be restored to levels approaching the values seen in the basal state for euthyroid rats when tissue segments from hypothyroid rats were incubated in vitro with insulin. The basal rates for glucose conversion into glyceride-glycerol, fatty acids, and total lipids were not changed by hypothyroidism but retained insulin responsiveness. These data suggest that the insulin-effector system in adipose tissue is not altered by thyroid status and that thyroid hormones may act independently with insulin to regulate glucose and lipid metabolism in this tissue at multiple intracellular metabolic sites.